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l~lccton  scallcring  hy Iaser-c.xci[c.d atoms opened up new
possit]ilitics in r~ent years for oh[aining  cross sez[ions and
electron impact cohcrcnce  paramcte.rs (111(1’s) involving
e x c i t e d  atoms 1. Recent devc.lopme.nts  in plawna Polariz.atiorr

2.3 travc pointc~ out the need for latsoratory dataspectroscopy
concerning creation, desb-rclion  and transfer of aligmneut in
atomic enscrnhlcs try electron collision. Onc of the qucsticm
raised is: can elastic collision of electnms  (wi[h anisotropic
veloci[y  distributions) crcatc  Polariz.alien i n  a n  ioi[ially
unpolarimd atomic ensc.rnMc4”6?

We carried out a preliminary investigatmn of e.tas[ic
scattering of cledmns by an cnscmblc. of 13811a  (...6s6p 11’1)
atoms cxs}lcren(ly prepared hy cxcitadon  with linearly Polar iz.cd
laser  Iigh[. Measurcn]enLs w e r e  m a d e  concrn [iing t h e .
dependence. of elastic scattering inte.nsi[y  cm (I)c polarindon
dire.c(icrn (q/) in the 10 (o 80 CV energy ssnd 10° [c) 40° an~rr]ar
ran. gc.s with a hc.arnkarn scal~e.ring gcorne.tr  y and ir]-plane
Iase.r bcarn. One earl extract llf~l”s  ancl/or magnclic suhlevcl
differential cross sections (I XX’s) from t}msc sturties usinc [he

7 8  “lhc rnagnelic srrt)lcvcl  IXS’s,hlacck-lle][cl  formal ism ‘
whietl  can be rshtained, com.spend to an elastic scat(e.ring
pnmss where the ini(ial 11’1 state  i s  unpolari~ed (isotr<,pic)
and for the final 11’1 state lhc rnagnctic sut)lcvel quan tum
rlurnbcr ( Mf)  i s  specif ied ( that  i s  averaginF, rrvcr initiat
nlagnc.tic sublevels ( Mi) and  ccrn[inuunt elcc[nm spin are
in]plied). We dc.note ttie.sc cnms  sections as IXIS  (M f). lhc

It fe.n-.ncc  frame. hem ccsrrcsponrfs  to lhc. inverse collision  frame.
hfcasuremcnts alons this line  a r c  i n  progrrss.  WC ft)und tha[
the. elastic sca[lcring intensity exhibits a slrcmg nmdula[ion  as a
funclirrn of r+i indicating significant dependence of the tXX
(Mf)’s on M f Ihcsc cross sw[ions  will be nccdcd over a wide
angular range a[ each impact cnccgy 10 allow us i[][egration for
obtaining the integral magnetic sublevel cross srxtirrns  Q(Mf)
which arc needed for the. calcula(icm  of the aligrlnlcn[  crca[iorr
cross  sections (Q[21). Wc  can not  make definite s t a t e m e n t s ,
based cm these  preliminary experiments, as yc[ conccnling the
rnagni(udc of the integral clasfic  magnet ic  srrhlevel cross
sections Q(M[ = O) and Q(Mf = 1 ) which are needed to obtain
the atignmcnt  c r e a t i o n  c r o s s seetion,  “IIIc i n d i c a t i o n s  arc,
however .  thal  rnodulalicrn  and systematic difference betm,ccn
magnetic sublevel [XX will persist and rcsul[ In align mcrrt
crcatior].

f;rom the. nw.asure.nwnLs dcscritscd a b o v e ,  w c  atso
obtained [X3’S  for elastic scattc[i[~g  by 11’1 (hi ,  = O )  and ‘1’1

(M, = cohcrcn[ super [rositicrn of 11 ) 13811a  ator]ls “I?ICSC CIOSS
scctiorls c-orrcspond  to elastic scattering t]y alotlls  Illltially  it) a

specif ic  rnagne[ic  suhlc.vcl  slate (Ml) and witt] [m Illforll]a[icrn
avail al>lc conccrllill~ h4r Ilcrc  incot]cren( su~nriia[to[i over  hff
and averaging rsvcr  [hc conlinurrnl  clcz~ron  S[ILrJ  are t[ll[)lic~l  anrt
[tic rcfc[encc  f]amc  is ttlc coll is ion fralllc  c{IiIcs[xNIcli[)g [0 ~hc
cxpcrirnent  (forward pnm-ss).  Wc denote  IIwsc cr{)ss  scclirrns
as IXIS (htl). In addition. tt]c sanw  ty[x of rllcfistlrc[)lcnts  w,crc.
carlicd out in such a way thal  the Iasc[ l)ca[l~ v.fas nmvcd  twlow

the w.at[cring plane. (ups[rcarn [hc Da bcarn) yielding clas[ic
[X:S  for Ihe n,c[aslat)]e  138i)a spccles.  ‘I?lCSC  rCSUlts as Well as

wrn[}arison  w i th  clas[ic  IX:S’s  for  g,murd  sta[c  Ila atonls  a r c
showjl in f;ig. 1.

Ilre underlying theoretical princi~)les  and available
expel mvmt resu]L$ wi]l i~. prcsentcct
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Fig. 1. Illaslic  dtffcrcn[ial  cross  sect ions at  20 cV clec[nm
impact energy.
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